Opioid receptor endocytosis and activation of MAP kinase pathway.
Opioid receptors, members of the G-protein coupled receptor (GPCR) super family, bind to endogenous opioid peptides or opiate drugs and induce a wide variety of signal transduction processes by inhibiting adenylyl cyclase, modulating cation channels, and activating the mitogen-activated protein (MAP) kinases. Similar to other GPCRs, agonist binding causes rapid internalization and down-regulation of opioid receptors. The interdependence between receptor endocytosis and activation of MAP kinase pathway are increasingly being examined. We have examined these using ligands that exhibit differential extent of endocytosis as well as mutants of mu and delta opioid receptors that are unable to internalize. We find that ligands, including morphine, that do not induce receptor internalization are able to stimulate MAP kinase phosphorylation not only in heterologous cells but also in neuronal cell lines that express endogenous mu and delta receptors. Moreover, mutant receptors that fail to undergo agonist-mediated internalization are able to efficiently phosphorylate MAP kinases. Taken together, these data are consistent with the notion that the activation of MAP kinase pathway is an internalization independent phenomenon in the case of opioid receptors and that GPCR internalization and activation of MAP kinase are governed by complex regulatory mechanisms.